During the development of the sporangiophore of the fungus Phycomyces blakesleeanus there occurs a period of several hours when the sporangiophore does not elongate; instead, its "growth" is diverted into the formation of a sporangium at its top. This period of head formation is called stage 1I. Clearly, growth has not ceased but rather the geometry of the growing area has changed from that of a cylinder to a sphere. The AA(t,t + 10) represents the area of the sporangium at time t subtracted from the area of the sporangium 10 min later. The subtraction of the constant, 1, is an arbitrary adjustment in order to make R(t) = 0 when the change in growth is equal to zero. With this function AA for any given 10-min interval can be evaluated with respect to a predicted \A determined by averaging the AA values before and after a 10-min interval. All areas were calculated by treating the head as a perfect sphere, i.e., area = 47rr2. Detailed investigation of the growth location in the sporangium was accomplished by the use of photomicrographs. Photomicrographs were taken with a 35-mm camera attached to a Leitz Ortholux microscope. Stage I sporangiophores were observed under 50X magnification until the onset of stage II. Cornstarch was then gently blown onto the specimen. The photographs were enlarged to 125X for Figure 1 and to 400X when used as a basis for Table I . The location at d (Table I) represents the top of the head and was established by drawing a vertical line that bisects the head.
The development of the sporangiophore of Phycomyces has been divided into five clearly distinguishable stages ( If a granule is not located exactly at an angle of 900 with respect to the camera, then as the sporangium grows it masks the granule. Head Growth Measurements. Table I tabulates the distribution of growth on a typical sporangium during stage II. By observing the cornstarch granules during growth, one sees that all portions of the sporangium grow continuously during this stage. The distal half of the sporangium grows faster than the proximal half. This can be seen by observing the distance d -e and e -f measured along the curved silhouette; see Table I . At t = 70 min, d -e = 96 At and e -f = 89 ,u.
Sixty minutes later at t = 130 min, d -e = 288 ,t and e -= 183 at. Thus, during the period of t = 70 to t = 130 min, the region between marker d and e is growing about twice as fast as the region between e and f. The ratio of the growth rate of the upper half to the bottom half of the sporangium is quite dependent upon the time when this ratio is measured and increases with time.
Light Head Response. A large 5-min step-up of light intensity produces a small but significant increase in growth rate of the sporangium during stage II. Using the R(t) function (see "Materials and Methods"), the following mean values of R(t) were obtained for eleven 5-min light pulse experiments. Figure 1 shows photomicrographs of stage II taken at 20-min intervals. The apparent disappearance of some of the cornstarch granules is not a result of head rotation (twist) but rather of sporangium growth. was adapted at least 30 min in the high humidity before the 10-min cycling of step-up and step-downs was begun. The response is so large that it is clearly not necessary to use the R(t) function. On the other hand, it is useful to compare the R(t) value obtained for the response to this stimulus with that obtained from the light head response. The mean R(t) value for 13 humidity step-ups was 3.1 with a = 0.49. In this case t represents the time of the initiation of the humidity step-up. In two experiments, done as described but without the wetted tissue paper, we also observed a very small head response. This may be either the result of a decrease in wind or the effect of some accumulated gas in the box (8) . Since we find a response to a wet box even after the sporangium has been adapted to a dry box, the latter explanation might be true. It also verifies the humidity effect. In general, we have found that sporangia grow to approximately the same final size during the same time no matter whether they are grown at constant 90% or 50% relative humidity.
SPORANGIUM GROWTH RESPONSES

DISCUSSION
The growing tip of the stage I sporangiophore is phototropic (9) , which suggests that the photopigment is located in the tip. One may postulate that, when this tip swells into a sporangium, the photopigment will then be in the swelling sporangium. The fact that the light head response exists lends credibility to this postulate. Because the response is small, however, and difficult to measure, classical Phycomyces experiments such as measuring graded responses to graded intensities of light stimuli are probably not feasible. Yet the significance of the head response lies in the fact that there exists a true "stimulus-transducing growing zone" in stage II; this growing zone is the developing sporangium itself. Even though it would be exceedingly difficult to measure, the stage II sporangium would more than likely also respond to stretch and gravity stimuli. Showing these two responses would complete the demonstration of equivalency between the growing zone of the stage IVb sporangiophore and the stage II sporangium. The evidence that the sporangium exhibits a growth response to a change in humidity lends support to the hypothesis that the gas emitted from a stage IVb sporangiophore, which is thought to be responsible for the avoidance response, may be water vapor (8 Thus the area increase is generally slowing down while the volume continues to enlarge. If wall material continues to be deposited at the same rate, but wall expansion lags, it seems plausible that eventually the wall will become too thick or rigid to permit further expansion. Such a rigidity has been noticed experimentally by us. We find it easy to penetrate an early stage II sporangium with a 1-ft glass pipette but exceedingly difficult to penetrate a large stage II or stage III sporangium. Later, within the mature sporangium (late stage III and early stage IV) the new wall is developed forming the columella which retains the newly developing spores between itself and the outer cell wall.
We strongly feel that the stage II Phycomnyces has been sadly neglected as an object of study. We originally stimulated the developing sporangium to see whether growth was a necessary and sufficient criterion for a differential growth response, since it clearly is in stage I and stage IV. The answer to this question appears to be yes. Also from a purely manipulative point of view, for many biochemical and physical studies it is easier to work with a bag on an end of a rod than a small region within that rod.
